Cell proliferation and cell cycle dependent changes in the methylthioadenosine phosphorylase activity in mammalian cells.
The objective of this study is to investigate the activity of methylthioadenosine phosphorylase (MTA-Pase) in mammalian cells stimulated by serum to proliferate and during their cell cycle. A direct correlation between growth rate and MTA-Pase activity in chinese hamster ovary (CHO) cells was observed. High MTA-Pase activity was observed during the exponential growth phase followed by a low enzyme activity during plateau phase of growth. To understand whether the fluctuations in the enzyme activity was cell cycle dependent, initially the activity of MTA-Pase was studied in plateau phase (G0) CHO cells as they synchronously go into S phase upon plating in fresh medium. The MTA-Pase activity in G0 cells before initiation of growth was 10.3 n.mol/mg protein/30'. A peak activity of 16.0 n.mol/mg/30 min was found at 12 hr after stimulation of proliferation by serum. These results indicate a peak MTA-Pase activity between 10-12 hr after stimulation of proliferation coinciding with the initiation of DNA synthesis. The activity of the enzyme slowly decreased as the cells completed their DNA synthesis. To understand whether these fluctuations are cell cycle specific, HeLa cells were synchronized in different phases and MTA-Pase activity was studied. The specific activities of the enzyme were 2.76, 2.99, 3.97, 3.28 and 3.65 n.moles/mg/30 min. in mitosis, early G1, late G1, S and G2 phases of the cell cycle respectively. These results indicate that MTA-Pase activity peaks in late G1 phase before the initiation of DNA synthesis, similar to the polyamine biosynthetic enzymes and might play a role in the initiation of DNA synthesis by salvage of adenine into nucleotide pools.